Effects of halothane on delayed afterdepolarization and calcium transients in dog ventricular myocytes exposed to isoproterenol.
The effects of halothane on isoproterenol-induced delayed after-depolarizations (DADs) were investigated in canine ventricular myocytes. In addition, the effects of halothane on the intracellular free calcium transient were determined in fura-2-loaded myocytes exposed to isoproterenol to explore the mechanisms underlying halothane effects on DADs. Isoproterenol (100 nM) induced DADs and/or undriven action potentials in myocytes stimulated electrically with the use of trains of 10 stimuli delivered at basic drive cycle lengths of 200-1,000 ms. Isoproterenol (100 nM) increased the peak ratio (350/380 nm excitation) of stimulated myocyte calcium transients; furthermore, isoproterenol induced a second spontaneous component in the calcium transients of 62% of treated myocytes (n = 72). Halothane (1.5%, 0.53 mM) significantly decreased the amplitude of isoproterenol-induced DADs (P less than 0.01). Halothane not only reduced the peak ratio of the stimulated calcium transient, but also eliminated the second spontaneous component in myocytes previously exposed to isoproterenol (n = 14). Elevated extracellular calcium concentrations (5 mM) restored the amplitudes of DADs and the second components of the calcium transients in myocytes exposed to isoproterenol and halothane. These data suggest that halothane opposes isoproterenol-induced DADs by altering intracellular calcium stores. The authors' findings do not support a role for DAD-induced triggered activity in the genesis of anesthetic-catecholamine dysrhythmias.